First Report of Grapevine leafroll-associated virus 4 and 5 in Grapevines in China.
Grapevine leafroll disease (GLD) is one of the most important diseases of grapevines worldwide. Nine serologically distinct viruses in the Closteroviridae family are associated with GLD. Previous studies reported that Grapevine leafroll-associated virus (GLRaV) -1, -2, -3, and -7 were present in grapevines in China with GLRaV-1 and -3 the predominant viruses associated with GLD (1). To confirm if GLRaV-4 and -5 were also present in China, 36 dormant canes from individual vines of 29 cultivars that showed GLD leaf symptoms during the growing season were collected from the germplasm collection plot of the Research Institute of Pomology, Chinese Academy of Agricultural Sciences. Total RNA extracted by a silica capture protocol (2) from phloem-enriched bark of 36 samples was tested separately for GLRaV-4 and -5 by reverse transcription (RT)-PCR using virus-specific primers. Primers LR4F (5'-ACATTCTCCACCTTGTGCTTTT-3') and LR4R (5'-CATACAAGCGAGTGCAATTAC-3') (4) were used to amplify a 321-bp fragment corresponding to a partial region of the HSP70 gene from GLRaV-4. One sample from cv. Autumn Royal was infected by GLRaV-4. The amplicon was cloned and a single clone was sequenced (GenBank Accession No. GQ246624) that showed 99% nucleotide identity with a corresponding region of a GLRaV-4 isolate from the United States (Accession No. AF039553). Since antiserum specific to GLRaV-4 was unavailable, a second pair of primers, LR4CP-F (5'-GGTGTCCAGCGCTTCCAA-3') and LR4CP-R (5'-GCCAGAGAAGCATCGTAA-3'), was designed on the basis of the sequence of GLRaV-4 from Chile (Accession No. EU746620) that amplified a 300-bp fragment specific to the coat protein gene of GLRaV-4. The amplicon was cloned and a single sequence (Accession No. GQ479041) was compared with a corresponding nucleotide sequence of GLRaV-4 from Chile (Accession No. EU746621) showing 99% identity. A sample from cv. Malaga Rose was positive when tested by ELISA with antibodies specific to GLRaV-5 (Neogen Europe, Ltd. Scotland, UK) and this was confirmed by amplification of a 690-bp fragment corresponding to the GLRaV-5 coat protein gene using virus-specific primers LR5F (5'-CCCGTGATACAAGGTAGGACA-3') and LR5R (5'-CAGACTTCACCTCCTGTTAC-3') (3). The amplicon was cloned and a single clone was sequenced (Accession No. GQ246625) that showed 95% nucleotide identity with the CP gene sequence of GLRaV-5 from Argentina (Accession No. EU815935). To our knowledge, this is the first report of GLRaV-4 and -5 in grapevines in China. Confirmation of these viruses in China is very important for producing virus-free plants and this information also will be helpful in developing a multiplex RT-PCR assay to simultaneously detect multiple GLRaVs and helpful with studies on the molecular variability of these viruses. References: (1) Y. Dong et al. China Fruits 6:9, 2005. (2) X. Foissac et al. Acta Hortic. 550, 37, 2001. (3) X. Good and J. Monis. Phytopathology 91:274, 2001. (4) F. Osman et al. J. Virol. Methods 141:22, 2007.